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(57) Abstract: An exposure device has a light source com- 
prising a laser device that is small and easy to maintain. The 
laser device comprises a laser oscillator for generating a sin- 
gle-wavelength laser beam (LB3) within a wavelength range 
including infrared and visible regions; an optical amplifier 
(18) for amplifying a laser beam (LB3); and a wavelength 
converter for converting the amplified laser beam into ultra- 

/10 w 1 , .. violet light using a nonlinear optical crystal. The optical am- 

plifier (18) includes a plurality of stages of fiber optic amplifiers (22, 25) for sequential amplification of the laser beam (LB3) and 
a narrow-band filter (24A) and an isolator (IS3) arranged between fiber optic amplifiers. 
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ft (LB 3) ^IH^^-f 5lIfM£(Dft:7y-f A-^«S^ (2 2, 2 5) 
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2 4 8 nm) WSntiO, a«ETU5l:IMOAr Fi + J/7 
MfC, I*J/7l/- tf<D{if>^T*SF 2 tf (feH5 7nm) 

XfiAttft^Tlift k H z lUT*5fcfe, WttRIHISfcOO 

Tfc^ifetffc*. ^J^.«^^ ^Longitudinally diode pumped continu 
ous wave 3. 5W green laser". L Y. Liu, M. Oka, W. Wiechmann and S. 
Kubota; Optics Letters, vol. 19. pl89 (1994) J T*«> ¥m&U—*?yt 

TH*. :oa*«JTIi. Nd : YAGU-lfO»t5 1 0 6 4 nm<Z> 
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Ikfc. 8 - 3 3 4 8 0 S^&i&R^^t-^ffl^fFfg 

5 5, 838, 709 ^Ttt, U — ^rii^fc U~tf X3££.&t. Z\(DU- 

ioxio) t:^fcfc7Ki/-fm$nTt^ 0 

20 Sil^^Ii^&ofc. 

— znzmwttDu— *f&mmwizm-~$i&{k'tz>jj&£LT^ > 

S^:n^ v 3 >v-F&7^£<&bnT^& (M&tt. rwalter Koechne 
r; Solid-state Laser Engineering, 3rd Edition. Springer Series i 
n Optical Science, Vol. 1, Springer-Verlag, ISBN 0-387-53756-2, p 
25 p. 246-249J #88) „ ZLtl\t, h;P»«©»E^m-© U-tf 
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m±ft&fe&iz'bi! <?z>z£&*jmtzt>K fm?t)7K±ftoiflA 

7 4 A-©#*»»«i*KfiHbfeSelf Phase Modulation (KT, r S 
PMj tf-5) , Stimulated Raman Scattering (£^T, TSRSj £ 
, Stimulated Brillouin Scattering (J^T, rsBSj <hW5) 
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(16 3) OA"^->^BSBJb, ^Hl%#:©/^->^^fc^7feT 

(16 6) ^^^-r^^^M-eaboT, ^-(Di/-if^g«, 

— if stasias (id ^©i/- tf^^^^^e-^^^nfei^—tf^ 
^m^mmt^>m^(Dyty7^^-mmm (2 2, 25) <t> £<£>it 

^©^Tt^y-r A'-J^1isi§(7)^^iSM$nfe^^fely^;i,^ (2 4 A) 
^ 7 < v ^ (I S 3) <h£WlT S^iH-ll^ (18) ^O^^ 

Mit^tMM (2 0) t$i^ct)0TS5. 

-(7)^^, ^^(DytyT^^-mm^miZ^ASE (Amplified Sp 
ontanious Emission) ZmmtfllZW. D m< fztblz, /Vixyttfmm-T 3 
^t>};t§^r- hOffi&^Srfr?!!^ MA^^^H^P (A 
OM) ^t^if (EOM) ^^ALTfect^o 

1#J#:<7V^->£EKBJ§U §£ff| 1 ^#(7)/^->^Mfc^^7tT^2 
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%L<DMmmyt7 7 <in- (2 2, 2 5) ^ffcOigiUffl ©B&jgft £56 

4t5l^43ti (2 3A) *<DigL8L<r>wmmyt7Y^ n—<D 

5 ra^iBe$nfc»5^r«7>r (2 4a) x»7<yi/-^ (is 3) 

■&Z>fttr><DWrt7>mtt (2 1 B, 2 1C, 3 0) £ * #f £3fc*£*ggB 

(i8A; i8B) z<Dytmmwz<k-iTmmznfzu-*fyt%:# 

15 (11) C!OU--1f^5fi^^e»^SnfcU—1f3t*IB^«l«'r 
^>H^C©<D^^T-r A'-ififgig (2 2, 2 5) £ ©«»S©i«UB/fl 

M (2 3A, 2 3D) J Z<DtiUkWt<Dmi&myt7 7'1 A*-<DKfciBe 
Snfc»#«:7>f (2 4A) i^7^J^(DMIJt:^ 

ftit*IgB (18C) £<&ftii*i&l;:«fcoT*£1gSnfcl'---- tf3fc£# 
^^^^IS B B B^ffl^T^n^^^S^m-r?>^S^^g|5 (2 0) 
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(11) -©^-1f3t***^6»*arn&^--!f*t0f3t M « ft 

TBfMo/t^*ic*tir**M« (12) co**n«ta 

abfcl^—!f3Ktii«-r**7 r-f (2 2, 2 5) £#ir<5 

#«*^*ft*«^T*n*R:tt«Jft-r*«««« (2 0) tft 

fi»r«fiS6ffl3t7T-f a- (2 6) *<DytyT>m-mM&i2* 
n&&myt7 7*rt-£<Dmz&w2ntt&mmy4)\,* (24 a) t 

(18D) Cl©3tii«*te:J:oTi|»«SnfcU- 

^**«»3t*«sa*ffi^T*n3tic«fi«r*tt«»» ( 2 o) 

H^*-tt«©P-1f*ft58^-r*U-if3t5B^aj (1 1) t. *<D 
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nrzu-^yt*mftyt\ztiL^m?z>$L&&m& (20) tssu * 

£g&£LTte, «Ati5BiS»[**««HI$nfcDFB (Distributed feed 
back) ¥*ftl/-1f, X«:7 r-f A— V— "tir^CDfrM'V&MX^? 

zLom&s yt7r^ rt-mmmt ixn wA«x;nf^A (Er) 

• H — 7" • yt7T-i A— if Bis (Erbium-Doped Fiber Amplifier: ED 

15 fa) , -ivJ-)\sM7U (Yb) • H-y • jt7 7 ^ a— jsbs (YD 

FA) , ^7t^yA (Pr) ■ • 3t7 7 -f A-Ugg (PDF 

A) , X\tyVVJ» (Tm) • F-^ • ft? 7-f A — *S«g (T D FA) 

20 f©«»fTSPM (Self Phase Modulation) , MSRS 
(Stimulated Raman Scattering) \Z&Z>®.m.%&jj:tfK) \%7 7^ A— 

fi^a^t<ft5. wah (S^^ef^Tis, s PM^ck^^g'ts 

TS PMt«fcSiftfi«i2:*tr)*/hS<«l^5J:t*«T?fr*. SR 

25 s-timzQi&ibzytmmzsRsmmfrzt. sRSHitt7 7^;t 
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©i««i£#D*»**»*#»5n*. spm, sRsimno^i: 

Jfcfc, SRSMSBS (Stimulated Brillouin Scattering ) »4, 

ka*> Htctj[a$ns?g*T*s„ ^ * y > • im ka*> Kuttasn 
y> • tr-r Hvt>K^*a$nfc^3t-u>hK:ii§«g$n, 

SLft©3£a?7&t;*:l?<fct), SRS, SBSK«fcSjfcfi«jE#B©j£*# 
Mfcfc*. fi£oT, SRS, S BS©15«*fi«-rSfc86fctta < fc?&: 

Amplified Spontanious Emission (^T> TASEj tf y-fX£ 

^S#At5Ctl: < J:oTfcASES/h$<Tt*fc«), SRSStfS 

^^^^ )V$&W\TZ> cil:«toTASE&/i\3<-Ct$t*H, & 
;u^tt7-7>(Raman) ftatioTftasn&^^^-p 

(Dilute, 7lVV-?^\tm^t&7j )V?\Z±r>®mft<j)fc 
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I©/H/UOTT1t *y^U >tfm<D$Lmftm&m (Waveleng 
th Division Multiplexing : WDM) V>3 H tfc i^T> fth& 

l^tS (#J;Ui\ 2ns^65nsiS) ^O^^C, A;VX j®$fP#Bg 
25 S B S ©US^f < SSina h Ft7d^5. fKm^^^PT 

s b s$mz\ KO&tbzyt&m'v&zmmz. /vmm\zfcitw?z> 0 
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*{&m-c2 z> tmz s r s (DfcMtmz. ^t, fcMK<D$imm,<D)i:& 

T-m-lif|iI^ (EDFA) BI&fttlsTte (9 8 0 

±10) nmSr/ (1480nm±30) n m<D%^m.m -5 <, 

IgiStUT, gsOnmMffl^, 1 4 8 0 nmf5 

o ^ & iz&jttt 7 t -f n-fi < r 3 c t #t # , y 

<XO±iBmASE*^S<T?*5. Z\<Dtztb. 98Onraf0 
S&^Tte 1 4 8 0 nmffiWlgliltibT, ft? 7 -f A— iS«»<0 J «{ 

fc*5, -fyf^lf^ (Yb) • K-^-ft^y-fA*-, 2fctKx;Hf 
tt ( 9 7 0 ± 1 0) nraCWfflTtS. 

1^ — tf3fc**ftfc$*KT*^KS« (14, 16-1-16 -m) £ 
If:i ^' t<VXm^ (18-1-18-n) tt*0«t»ftgn 
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5 Mfc, ^(du— tfytteyt^mssmiz^-DTmpLiti o o kHzggo 

u$*m£#£fc&t;:te/\ 0 ;wxx^;i/^--£ l/iooo-i/iooo 

<D2^mmm%± (sho j&Uftm&mzi (sfo <Dm.&£>fri£\z 
is iot, \sT&m<Dm%tfe(Dm&%t mmzm&ttvi) <d 

Mmfe£QtezmKK&mBizttti-?z>z£tf~cgz> 0 

-l. 5 5 2 Mmir&g5t$nfci/— tm^Mu &^mwv t <d m 

*fa(V8mmMlfo<D^&Zftoffimz£'DT. A r FX^y-7l/-1ft 
20 ^IWfllSI-tfiOl 9 3-1 9 4 nmOMW#6n-5, V 
-im^£Bfc<hLTi£:B:/$U . lid. 57-1. 5 8 /x 

m^L<D%^n ommz^^T, f 2 ix-ift^Mw^isi-^s^ i 5 

25 Ittfi^i. Um#iE, IH 1. 0 9 9- 1. 1 0 6 /xmtlg^^ 
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VX^ (16 3) tC^MT^MBjm (16 2) t. ScWXWn?- 

xDm^mm. (i 6 6) ±iz&&?z>®Byt¥m (i 6 5) i^b, 
^-D^>^^y^mm\zt^^ 0 

t^THW (16 3) ©/^->£HSBJ!U M^1^^<7)A°^- 

>*mtzmftyt~?w,2ifafc (16 6) ^STt-r^g^^g^mji^si: 
^sou-if^^^^-r^>i/-if^^^^ (i i) cci/-^ 
§§ (22, 25) t, z\(Dmwt&(Dyt7 n-mm*^<Dmzmw~£ft 

Tzm^my^ )l? (24A) M7^V^ (I S 3) ch^-f^ 

mtiBB (i8) z<Dxmmmiz±z>Tmmt<nitu-*fyt>S:&mm 
ft^ghzm^TmKmz&^mrzfem^&w (20) t&miz<D 

*^^t-cfc^)^2(DS3 , 6^g(7)Mii^^«, I/— ?g*#>&<z) 
**ftTSS 1 ->£JH9i U Mm 1 *T*©/^-->£«fc# 

^7tTm2ti^$r@^t-^^7 l 6^M(7)M3i^^TfeoT, *©U— ifg 
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-*?yt*mmtz>m$ti<Dmmmyty7'( (22, 25) nffc© 

^ffl<^^£fg£t-3ii!)^^£ftM (2 3 A) 

■msft^T-f A*-©rafcffitt$nfc$fc#«:7>f (2 4 a) x«t^ 
(i S3) zvm^myj )v?x\zt^vu-& t&miz 
^(Dm&yt&mmzitztcitxD;^ kxum (2 1 b, 21c, 30) 

££Wr£>3te*S®SB ( 1 8 A ; 1 8B) 31 ©^iiijii^^ck o T^*! 

(2 0) i^ft©fitlliTiEtbTi^bfc : b(DTfe'5. 

I2H El 1 q>(Dytmm=L-v h 1 8 - 1 ~ 1 8 - n£>fg 1 <Z)1if J&0»J £ 
^tra§, I3H JtmimZL-y M8-I-I 8-n<Df§2<D#l 
/&#J£^T@T&&o El4«, ytmm^-y M8-1-1 8-n<Dff§ 
3 (D^^0iJ^:^-r0TS^ o m 5 te, ^^*§^- >y M 8-1-1 8- 
n (DW.4 <Dm^.m^m-tmr$>^> 0 0 6 te. yti%<tiSZL-v b 1 8 - 1 ~ 

(7)te(D^J<7)#^CDlx-1t*7 , e(D^^^^TElT$.^o 08^43V^T, (a) 
tti 1 4>(Z)tI^iia5 2 0 (DI 1 (Di^j^^fi, (b) te^O&S 
^}&g&2 0 <DW,2<Dmf&m$:7ikTmT»$>Z> 0 m9\Z^o^X. (a) 

&^&^2 ocDWisnmi&m&^-tm, (to te&:i^mg&2 o(d^4 
w&mmvfrmftmw<D-m&7jk-rffi]&mT*&z> 0 mite, ±m<Dm 
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Ml (a) tt, *«<&**3£56£giifc^u :©H1 (a) 

Oil^-SSOl^ (CW) iOfcaftfii. 5 4 4/imOl^-f 
)tLBl«n o :©l/-1f3!6LBlH ifi* ft ^Ifiifc-rsfc 

I S 1 *^LT3fc£Wg£LT©3te«W*^ 1 2 HA 

A#*T£o 

I S 2 ^ITI 1 OMKiftLTCfi^SOXyU 1 

±CDg$cT&D> WT«m=4T-*5. fty t -f A-i»i|B» 1 3 il 

5*£ 5 4 4 /£m#5fi) 03t*««-rSfc*H, x;Hf* 

A - K-y -^^z-rA-JflttS (Erbium-Doped Fiber Amplifier: E 

tf^SOttfig 8 0 nmoafi^ftftStlTHi. x;Hf*A ■ 
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K-y • (EDFA) fctt (9 8 0+ 1 0) nmX 

( 1 4 8 0 nm± 3 0 nm) OBjg^fflTfS. L#bfc>&*S, 

(9 8 0+ 1 0) nmOU-f^^fffll/T, 77-fA-i^i< t§ 
5 Ct^ISbVi. cnHioT, Mfc 1 4 8 0 nmflffCDft^JSbe^Klte 
ffif ^^-a-fCJt^TA S E (Amplified Spontanious Emission) {3<k-5 

10 ©^y-f/t-H-l, 15-2,-, 15-m^UT^nfni 
2 (B^RSI^i: UT(D5F®#^g§MOXy»J 7^16-1, 16-2, 
1 6 -m^A&tLT, fnfniaKI^- MWn*(Z)l/-1f^tI^ 
m.-£n&o n«2^±Wi|(T^0, #JT'ttn = 3 2T*5. til© 
T^fiJIt^ (14) 2 (Dytftmm^ (l 6- 1~ l 6 -m) 

15 fe^o-^jsj^!ic^tts^K^«fc^jtsrs. 

SBJgU— If 1 1 frZMMZtlZ U— tf^L B 1H, ^illn • 
(*iT1il 2 8*) CD W — tf^Kfl-fiJ^nSo 

^bT, X7"'J>^16-1 frZMthZtltzn^CDU-^ytL B 3 tt, 
S^tlS^§l$©) , £7 7^A*-l 7 - 1, 17-2, — , 17-n£ 
20 ^bT-tn-6n«gi:©^«l«ai5a:UT03tit«3.- v V 1 8 - 1 , 18 

-2, i 8 - n izxtt Lxmmzn&o ytmmz-- v h 1 8 - 1 ~ 

1 8-nli, m-JfcftfSfil'-lf 1 l*^5g^$n^>U— tf^LB 1 £ 
l«JCi£g*s& (^JTlil. 5 4 4//m#S) ^^"i'ST^o HOiM'to 
©X7°'J7^16-2'vl6 -m*^#ttH$tlfcn*©U-if3tfe, ^ 
25 nftlI^C^^I$(D^77'fA*- 1 7 - 1 - 1 7 - n $iLTl 
a©5t«fi«a:UT<D3tia«3.-y M8-1-1 8-nt:AltlTi| 
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mi(D^la- 7 M8-1-18 - n-cmmztitzl— If^te, 

ntcftyy^n- mm) ^m^oMj^^Jtu znzom&i® 

^^T-T/t- • A>K;n 9 ^ti^T^o • A> f;h 

-Tfe^o fib, • A*>K;H 9 £m • n^OS^KjlfH; 

m 8- i-i 8 -mrmmzntzu— tfytz^rti^nttrnTzmF- 
-r a- • a>f;h 9^<Dt®tt&oytft&m^M4*mf&tsnT^z> 0 

^^Sfflco^iibT^Buti^ai^n^o mmvytmrnzL-v h 1 8 - i 

mz^ty 7 -<n- • A>K;n 9(D^yT^A-^^j6^>^^fe^^ e 

£7c, ^77-f^--;t>F;H9CHi*ai9att, Ell (b) K: 
^"f ck 5 tc, m • n^: (##iJTte 12 8$) y A-£^T3 

38 1 9 a <DJfm%.Z£j&*2Z>yty T /^-(DmZ. '&&<D$L^Wkm2 o 

^ 7 ^a- • a>k;h 9 ^ii^-r^^7t^T-rA-c7)^^^ 

«1 2 5 Mmi|Tfe^,:t^^ l 2 8#£R^j£*afcii^Oft:7 
T-fA- • A>F;H 9(7)ai^^l 9 acDuS&d lte, |<)2mm«Tt 
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T»4fr<, mz&ytft&mwtvTmftmmytftmmT (Time Divisio 

n Multiplexer ) U E Srffl V>T t> «fc 

(iHlil/8) , 3U4 1 Ofgi^Hifc (ifcgfctl/l 0) ±Ofc5 

5 p-if^LB 5 fcjesi-r*. tf i lfrzmttitznzu 

-1f^LBl©ftSttl. 5 4 4 iLm-V&Ztctb. 8 fSi^i$&c7>2£gte 
A r !f 193nmi&D, 1 0 {gi^lffi 

F 2 U— if (7y*l/-f) <£>$eS (1 5 7nm) 5 4n 

m£&£>. 75:43, l/-tf^LB5©tl^.J;0F2 if 3£<D&gK:ifi 

»S56SU— tfl 5 7um©U-if^^f!4tn« 

Hffl&tJKte, f-tfi!ISl/-f 1 KD^liSS^l. 5 4 4-1. 
5 5 2 /imglCMlT, 8 ^tC^T^ ZL £lZ&K). ArFX^ 

15 e/Ti/— tf E^nrnzn— (193-194 nm> <Dmmt&n*> 
nz>o fit, ^—WL&mmu—yr 1 1 (D^mmm* 1 . 57-1. 5 

nm&iizm— wtm (157-158 nm) ©«M^#en5. ^t, 

fc* ^J^tiSlji^^O^ieft^AM Xf(D/t^ 
— >;U — JUJ: D&Sg&S3fci&fi (^JA«1 6 0nmf) <£ftj£U Zl CD 

S«£^i£S&!j|gB2 0 \Z&rt%>&MtiL<Dfem&&:fe-?2>&0\Zl,Tb 
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«tl/Ttt2 0 0 nmiflEKT) Ti^b, 8 ttttftrn 0 fett£l*? 

1. 5 4 4 Mm, ^j&fctj^ (£AT> rcWtfjTjj <ht>l,>5) T~m*Jtf 
2 0 mW© I n G a A s PMm<DD F B (Distributed feedback : ^ 

- Hl«tt©fiH 7 7 - ^ D-a*««Oftto D I:, 0«f*^*^ 

^ A (Er) * H-y- 7r>f/t- . u-^ftfeiefflrscitj&tT* 

So 

^n:t^LK (Master Oscillato 

r) tUT©JH-tt«56fii^-^i l©»gftft£--£tt : Kfci|j|»-r; 5 

ffl l < hUTDFB^#l/-f^ l ^^ :(t DFB^fftl,- 
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1 (DFB4MH*W-iffc£) KttK;5n*k-h>'>*K:fi«H«EfiB 

Tttm-feS56su— »f i i (Dffi.m&Mmmizuw-rzo z\z\-v. df 

Ifl UlifSfc^i^ (DFB^l/-ft'ttII!ii^) 

DFB^l/- !f<E>S€Mi&g«0. 1 nm/tgflf©i&Ktt^tt& 

S*}& (Sfil 5 44 nra) "Cte^Oftg;^ 0 . 1 nmtftt-5o t£o 
T, 8M (1 9 3nm) Ttt^OlI^o. 0 1 2 5nm^bl, 1 
OM (1 5 7nm) i&fij&s 0 . 0 1 nra||tt§:il;^§ 0 

flKB^n^ — ftfti: DFB^l/- 

ft, 4fgft^) <Z)|^^e»mS©«[Sifel1filS:ff 5 HSf^TM^II^ 
I/ — If 1 1 £ LT#J*J£fgSi£5 1 . 5 1~1. 5 9 jnm©DFB|| 
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#^-1f Sf*©3«tttt5 0 3 nm- 
5 3 0 nmOftfiCfts^, d ©&g^«3 **&?<Z)fta*ftfftK:& 

««) eafsa^oxttftftttft tjt*u ^©ss© 

y£*xiz&zum)],<Dmm4ktir (int.. flB9i3fc3fc*©*S!±T<D«tt 
i^—* i i ^ s tHasnaaautj: r> u-^l b 
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Ins, ££D?IL^&gC 100kHz (A;VX^$ 10ms) CDA°;i/X 
ai*tt2/iWtS:5. ^^Pi^^l 2£>#Al::<fc5m$c#ft 

15 i|S O.- y hl8-l-18 - n^®^7 7-f A — JKSgtC&HT A S E 
(Amplified Spontaneous Emission: g^^tBTfc) 7 -f Xco^Wfdck £ 

20 ^J^_«l 2 8®<7)3lMUfcA°;i/X7 l e(7)^-g-#:i:-r§^<i:^J:oT, #A° 
;UX^7c 9 C0X^;i/^— £ 1/ 1 0 0 0- 1/ 1 0 0 0 0 ggKl/hS < 
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11 (DFB4MMCU-if&£) ©i^ait^Wf 12i^ffl 

if 1 1 oi^ia^t, ^jAtii 0-2 o n sMm<DK)ixm*G 

^Mmm^mMoimt&Rzs^rv&ktiitzzj: vffimzfflwrzz twos 
mzfcz> 0 &\z. yt^mm^ i 2<D^m^xn)vx%^^ry(DAtm\z 

yr-C^-mm&l 3t:iiL, 3 5dB (3 16 2fg) 0D^^>Hs^ff 
•5„ £CD£€fA°;Ux3m, k°-^tB^^6 3W, ¥^^6. 3 mW 
ft**, ^©Tt^T-f/t-^ijil^l 3(Df^^0^^^^(D^^7 

^■v^;U0~3(Z)4©(Dtii^ (*#JTtem=4) ^M^fJT^o Z(D 
zF**)V0~~3<D&m-t]Z:^ S $ <£>J|& 7 7 -f A- 1 5-1- 

77</^fti:#)Si / fca3| W |l^ 6n5i 

^0, 1, 2, 3fc**Hfno. lm, 19. 3m, 38. 5m, 5 7. 
7mOfiS03tt77>fA-15-l-l 5 - 4 
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A— 15-1-15-45, ^swk: rjiM^ T-T A— j tllf^. 

1-16 - 4TlCni (*^JT«n= 3 2) Offl^j KSfeaiSMW (#7, 
-fx) ^/37T^^^;i/0-3 1 ) U -a-tt4 X 32i (=12 8i) 
^^;l/^^iiJ-T^o fit, §xy>J7^16-l~l 6-4©ft^ 

;i/0~3 i ©tB^asjc:^s^fcs$0S^:s^7 t-t a- mmyy 

< A-) 17-1-17-32 £}^bT, mmT2>^V*)imiZ 3 n 
s <OiliE^p|BlS#^.s. :ni:«koT v ^^*)13 1 ©ffi^^H, 9 3 

n s (Dmmmmtf^xznz. —jj, fn*^»4i-c«)^^>j»^ 
i 6 - i - 1 6 - 4 ratctt. mu(D^^\zmmy7^( /t-ciot, # 

X^U ^©A^T#^r 9 6ns ©31SENfW^#ASnT^S. d 
3ns ©i!MR#ra£J$^/i;WX3fc**&Sn5. 

if5tLB4<z)^r B iw=ib-i/>x^\ m^m— fts^gsi/— tf i i a* e 
*fHi$n^ i/-f)tLB i (Dmmm^u,±vrc^^\zit^x^ 1 / 
i 2 8®t-^T*iTt5. ^ox, mi&mzm%nz>u—*r%"LB 5 

J^iW^HS&tfSMtCJ: 9* ^12 8ft^Mtii^»m 

^■5^^^;hwt? 3ns (Dmrnmrnzft-D^jixytfimztiztf. z.<d 
nssnfc/i;i/^7ttRU 100kHz (a;wxj^8! 1 0 m s ) t&s. 

T5g£L;fc^ 9. 6 2 m s 0F B 1i5I^T^(Dnjl/XTO4t5i: 
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^oMQMls&l 0 0 kHzTfr^ns,, 

&>-t£Q*m<DX7V l 4, 3t77-fA'-15-l-l 5 -nu 
xyj 7^16-1-16 -m, MmM7 7-f A*- 17-1-1 
7-nte, £#£LTBt#fiJ^m (Time Division Multiplexing : TD 
M) ^^^MbT^^tfe^tCi^Tt^. *r<D*WZ\* 

6-1-16 -mtt^«#&SSST*5^, *n^l;^j^tf77-f A 

*»**«-r*J:'5k:LTfc«k^. tf 1 1 

Ell (a) Id&^T, m^<DilM7 7<A- (3t7 7>fA-l 7-1 
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-l 7-n) &mT&vtzu-- j !?yt\**:n j enytmm3--y M8-i- 
i 8 - nizxttisxmmznzo ^m<Djtmw>^~v h i 8 - 1 ~ i 8 

5 3t77-<A-©MIi^i:gHUfeSPM (Self Phase Modulation 
) , SRS (Stimulated Raman Scattering) , WSBS (Stimula 
ted Brillouin Scattering ) m<D&m^fcm%<D®.&imtffctfr> T L 

10 7M8-I <hbT^ffl-e#^>^^i|iIrL- y h<D\,*<-Dfr<Dffif8,m\Z~D 

bmmz&m-?z>z\L&T?%z> 0 

0 fg 1 ©«J5jc^©3tit*i^L— y h 1 8 £^L. £©0 2 Kcfcl^ 

T, ^fiii*S3.^i-/ h l 8 \$m&&)\z 2&<z)-£-n-€ r nx;Hf • K — 7 
15 • ^7 T-T A— itlffigg (Erbium-Doped Fiber Amplifier: ED FA) «fc 
VU&K7 7-1 K-mmB2 2J&U2 5&j&ttLT«J«3nTV>*. ft 
77<A-HiS2 2, 2 5S ri^iPiffl^^T-r A-J ifePfiwi^ 

T#^o f it, ii@©)t77^^- mm&2 2©puMfc», mm 

yt&tJV?*) >tf-?%fc*b<Dte.&ftm&m (Wavelength Division Mult 
20 iplexing : WDM) (J^T, rWDMtfj tmo) 2 1AM2 

i B*«tt«sn, wDM$f 2 i AM2 i b tci; o T^n^ns&jgft 
aiiUT©¥##u— if 2 3 AfrznmmytEi* iikzs¥mwu-*?2 

3 B^^tDlfi^ 3fc7 r-f A-*i«8§2 2 fci9^6ft«SnT^ 
IrJUKC, 2©l©ft7 7>r A-Jii|Ig§2 5©M388B£fc» %y7V 
25 >^ffl0WDM|f2 1 CW2 1 D^ftttSn, WDM^f 2 1 CR 
TS2 1 DIUoTfnfn^U- tf 2 3C&£>*2 3D5i^(Di^ 
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A-*** 2 2, 2 5tt#lCR3SrfflafifflT**. 

2 2, 2 5l4tnmWt«U-f3tLB 3 
(*#ij-e«&m- 1 . 5 44tfm) ®«**^tt«*«ttl. 53-1. 

5 6 ummm<D$L&m<Dyt*mm'rzo £tc, it? 7 *t rt-mm& 2 2, 

2 5 0«^»T*SWDM*f2 1 B tWDM$f 2 1 CtCDWI:, K 
#«:7>f ;P*2 4A&tfj^t)3fc£lfiitTSfcfc©:F-f y U-^ I s 3 # 
ffiB$nTViS. ift7^J^2 4AtlT[i#Ii7^M > X« 
7HA " * ' ^—5^ >^ (Fiber Bragg Grating) tfttffl 

^W'&^T, 0 1 (a) V>%77^n-\ 7- 1^6CDU-if3tL 
B3,i « WDM^^2 lA^lT«IM77<A-2 2fCAI^bT 
ifHBSftS. CCDi#i|rIffl^^ T - 1 'A*-2 2 TJgiffiS tlTc U--tf^L B 3 
tt, WDM$^2 1 B, »f*7a^24A, 7-f VU-^ I S 3, 
&rXWDM*^2 1 C^bT^ffl)t77<A'-2 5HAI^lT^ 
^*S$n^»o «B$nfcl/-1f3fcLB3tt, WDM$f2 1D^lT 
mi (a) ^7 7 <A I --A'>h'JH9^niM77'fA 
- (*«ffl3t7 7-f/t-2 50»tH»(Dlfi9T"bj:^) $feST§ B 

-<B*^ 2t©^M7 7^A-2 2M2 SfciS^frGDfclB 
fJftt-itLTU4 6dB ( 3 9 8 1 0ft) T$>3 0 f bt, 0 1 

(b) ©X7"U7^16-1-16 -mij^ai^snstft^ft 

(m • nfi) £12 8itbT, *;KD¥£j{±}# $£) 5 0 /iWt 

m 8 - l-i 8 - n^eia^sn*^— »f3t©¥^ffi*tt*n^?n*a 

2 WtftS, JinSr^;W^e Ins, /WXflftft 100kHz T'AJV 
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tii73te*U2 5 6Wtfe5. 

01 (a) 16-l-16-mT(Di 

-ig*S§£2 2Stf2 5 \Z£2>mm%m*&ikZl±Z>Z\£'V. mi (a) 
10 tf 1 1 <Dffi73 (S^^OtB^) ^HUKEbfcffict D 

EI 2 <Z)^fi£0tJ{343ViT, tfi7^J^24AH 01 (a) Oft? 
7-<A* — *S«lgf3 1 3M203t77-f A-iHtiS 2 2 T-£-n-6ttfg£ 
t^ASE (Amplified Spontanious Emission) Jt&jivhV. 

is i (a) fc^mmi— tf i i^e>aj*$ti5i/-« (&s*s« 

20 &3;i<hrtW£Lt^\ AS Eft©&g1@tt8fc+nmg£-C*S(Z)T> 

jSNf^T#e>nss5aiS[Siii^ i o o pmii0^^7^ 

01 (a) <Dm-&&mmi'-*fi ie>mt>$i&&mmmzm 

iilfc±2 0pm|g) KfcCfciSil&ftfi ( pJ^iH £ l^gmfiU:) 
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£fz. 7^71/-^IS3l:ioTIOWf^fii$tl§, W\Z. 

ytyy-C^-m^2 5 0i©MM T $5SRS (Stimulated R 
aman Scattering) WSBS (Stimulated Brillouin Scattering) 0) 

1 8 ttfcl*. tf 3 g*£U:<D3fc:7 7 -f A-iMSftHbTirttfi £ <h 

*u z:<DftM2ntzft*ytw.mm?z>z:tiz£-DT. mmznzu- 

IKW$tKt5. 3tiia-yM8At>2ft03t7 
T-f A-*** 2 2^2 5ft«*LT«ri£$n, ttft0ft:7 7"fVt- 
*UIISg2 2CttWDMJf?2 1 A*jrlTW^5¥i#U-!f2 3 A 

^eoBfi^ELimsnt^s. s&, /t-Jt**2 2 

^S3t7y>f A-if«»2 5fc*tJTi*WDM*f2 IB, 

— ^ I S3, 38:^WDM*^2 1 C*ij|«sn, *7^J>^©WD 



WO 01/20651 



PCT/JPOO/06130 



30 

Mif 2 i B£2 l ctomizrt^ rt^moytyr^ rt-z OfimMZ 

*WVU* A#*bfcl/-1f3fcLB 3Kt, ft? y-f A-8HBS 2 2 Tii 
ISnfcft, 7<VI/-* I S 3^iiiibT7 l 6^T-1'A-^*i^2 5T 

tgin^n^o jioiKt, 3t7r-r/ , «-je«»2 2&aabfcBfi3tEL 
§§25 ^Mii-r^.^^, s>ig^M£4>&< e> 

— 9 I S 3 «l;ioTA S E£/h£ < T#3 7c:#K S R S lkZ$S B 
>;/ h 1 8 AtC&l^T, 2 Wt(OJt7 T^TA — Hi^2 2 , 2 5 (Dm<D7^ 

v i s 3£&m^:7^;i^2 4AtltiAfcfc©Tfe§„ 

»j£T*>ASE£/jN$<-r££<h#T#5. Mfc, iM7^J^2 4 

fe«>, msi^^zit-i/vh^^iti^n^ci^ia^snT, srs© 

^f^BJ^^WS-r^o ®5©ftiil6:n.-»/ h 1 8 CWU El 2 ©tiffin.- 
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V V 1 8K*Vvr, WDMif2 IB, 21C, Bififfl tf 
2 3 B, 23C, R^-ryi/-^ I S 3 MlZ* 

H5RI*^T, iS^7>fH24A0^®24Aa 1 2 4 A b fcife 

^*nfc3t7 r-f /t-©jiifK:tt, *n-en¥##u-i? 2 3 aj&>£© 

Sfi^EL 1 ft WW* U -if 2 3D*6©»jB*EL4*£*rr** 

Sii^-T^>^$nTv^ 0 ^©t^t-t A-;tii|is§2 2, 2 

E L 4 t lTH8ft 9 8 0 n m® Sti5. ^(DTz®. & 

2*>S»5«#:7>Ml,*2 4 A^®ilbTMfC3 l 67T'1'n-^*s§|2 5£ 
2*3«LT&fi£fTofc«, »E#tt:7>r;i^2 4ACI2 4AaTR 

is *tztn:nztyt7T>(rt-mm&2 2*®m\,. i^a^EL4« 

^^ 7 H A-if|««2 5 ^ili©LT^^^ff ofcft, I24A 

2, 2 5T^n^n»v>**f«##»sn*. 

«tlt^W/UfflowDM#?2 IB, 21 C*#AT*^»*JJ| 



20 
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^^^^2 4Ajl»»«Sn, WDMif 2 1 C ^LT^Ift !f 2 
3 CJ&^©iaje3tEL 3*^7 7<A-lfi|i8&2 5l:ftJ&3nt^5. 
»E**7>f ;W^2 4 Att*y^U>^ffl©jRS»ffi^« (Wavele 
5 ngth Division Multiplexing : WDM) m^&Mm IT 43 »5 , Sfc«r«7 
2 4 A^LT^ftl/- tf 2 3D5!)^Oi^EL Aifi%7 7 

-f A-*iiH«2 5 cM$ntti5. fix, ^ma^asr**:?^;^ 

2 4 AG>S*ffi$Sa*BI 1 (a) ^7 7^fA--A'>HjH9^i^n 
l*OiH-y03l£7 7'fA-2 6t:ii$nTV^. ^0^T 
10 WDMi?2 1 C(DH«^^H02(D3t^T-r A-^"H§§2 2 & 

H6 Klcfc^T, At^Lfclz-if^L B ft 7 7 -f A— *S«« 2 5 

-Vmm&tllzQk. ®:^i&7 J 2 4A^lT3t77^f/t-2 6 £fc 
SIT^)o dGDfgUC, TO7^f 2 4 AttWDMif §fffl UTV^ 

15 fc#K ^fiK^fSi^fb^nrv^o hi:, lM7^^24Ao^t: 
i^Tl H-7*03t7 7'f/t- 2 6 |*jXtf) s R S (Stimulated Raman S 
cattering ) (DBWfimffi-ZnZtztbs LT&giB<Bl£a*»3#ttJ 

20 UTI^BJ-r^o -LieoHJ&^liTte, 0 1 (a) ©Mlif 12^ 
£fcti77£n& I/— *fft<D/\°;l/7,i|>Ste 1 n s gftcissijt $ nx V>3 o 

•77^ n— ^*i§5lw*5ViTS PM (Self Phase Modulation ) tcj;^ 
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2>£olzT2>o 

m^l 2*^tt}^$tl51/-if^LB2©^1 t fc*fr*a*MSfl:tt, 
07 (b) O*i<0»»2 8AOJ:3l:ji5, :©ft»2 8AO;^ 
«§A t Att, »fa©U— tf3t©«»»«© h^>x^y- • U ^ y ht 
^*5^iT^t$Jg2 8 B(D/\";PX!SA t B © 2 f&ggf KKJtSnT 

v>*. si (a) ©*-tt«a*u-tf i lfrsaasn 

— !f3fcLBltt, 07 (a) ©**T*-r±3fcCW»TfcJ:lr>*t, 

2 2 7 -5 fc/wx* A t AJ: t> fej£^«io/t;^ 

*#U©01 (a) 03t»*iz y M 8 - 1 t LTH 2 03t» 

^TSPM©»WM*n*KiBT, SBS (Stimulated Brillouin 
Scattering) ©W*t**<^s. fcCSflt, *©**&©3fc:7 T < 

n-i««g2 ^^mmoy^-^y^mz.^mz. ytm^-y 

M 8 * 6 ia*sn« 3t L B 3 ©^itt, 07 (c) 

«2 9AT^^ii, U-fjtLB2 0»»l:*(O$i^t« 
jft«©«»2 9Bi:Jt^Tji<ft:«. ^oT, M$fl2t/TO 

5 4 4 /imi^O I/-fW^$tlT^-5^ *©ftt> D 
0 9 9-1. lO6tfmi9f0U-^8§^ bTfc 
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yv-JVWA (Yb) • H-y • 7 7-1 /^—U— z.(D 

9 9 0- 1 2 0 0 nmg&©j£fi#Tit«&fT'3-r ^T-JWtftfA 
(Yb) • K-y-3t77-fA- (YDFA) £&ffl-rntf 
5 m-SlZte. mi (b) <£>#tS^&g&2 0 \Z#>\,*T. 7 m$L*tt\T]-?&ZL 
tdioT, F 2 t^SWICl^-CRfi 1 5 7- 1 5 8 nmO« 

f 2 u-if tet^-isc^^^i^ns, 

Mklte, f-Slill/- !f 1 1 T:<D^mmm^ 9 9 0 nm#i5tl 
n(CckoT, K r FI+yTl/- if tm — £>i£fi2 4 8 nm©S&fl>3fc£ 

(Mz.\*m2 oytmmzL-v b 1 8 fo^T-r A-iiii>g§§2 5) 

20 §§2 5) IZ&^Tm&tlZm&tziblZ f(D^-Hg7 7^A-C 

77< A*— &m^Z>&0 \Z LTfc«kU. Z\0)yt7 7"f A — Tt-i. 

SI' -If ft ^ZKO^TrtSeJRTS. fit, a7^|{0t< 

25 ^1^77Hl:igfflWl/-f^^7yU>m„ £©S§1*5 
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yftM77^;t-, M«zblan77^a'-^^^i:lt 

2 5) K:afflT*2:t*!a*U<, 77-fA-I(Dlit:J;^ 
^C77^^|rj J ^ Wl | :U ^ w ^ M5:i 

MK* 7^71-fh^X, X^fbtfXVX^tf^* (BiaO 
3 B 2 Oa ) ^tni77^fA'-^ 4 tl:MW77-fA'- 

* 77 ^^ ***fc*±«7C* («*tfx;Hf*A (Er) , 
Xttx;Hf*A (Er) (Yb) £©pj;fr) ^71: 

ilt:t:7?7^^777t77<A-T(t ^©y'J^^^i; 
tt-CT. x;Hf*i> (Er) 0 0«8*tt±fctSCt 
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§5®ai*tSibTl. 5 1-1. 5 9 Aim&^ffl-r^^-a-lCH, K — 
^t§-ft>tbTXJl.t'')A (Er) \Z]}UZ-4 v^JV^VA (Yb) 

1 5- 9 7 5 nmf*ifiJCj£*t 0 T43 0, £<Bi6#©ifcftT<fr* »fc*3B 
fi»[ft*J#t>a»©¥#frW-1fS«[fi^«!l#m (WDM) t:<tOISp 

<k5£#»£l!&T*Z:£#Mi;L^. ArFX^y7l/-lf 
ilWIUai^^S (19 3-194 nm) 5fcft©Ml/-1fgil: 

5 4 8 /imT?im#*:#<ft5^£&#;i£#S3:LV>. 

20 u*>L&j&*e>, afliffl77'f/t-T?i4ftfi^»j^aftif(iDfc«), i. 

5 5um#i60»+nmfiD8fii«"C, Jfc&W¥£lfcfim£Jto J: -5 tc 
25 fflV^n^o Z\<Dtzi&Z\<Dm<D7 7 4 A — Tte, 1. 5 4 8jLtmT'^T 
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h$t5il$^ 0 fot, 1. 5 4 7 Mmjfi§tfiJ#^t<f5 
^ffl^-Si^Ct), nT\Z'J>m<D*) >$:M7L2>Z.£\Z& K) . 1. 547 

^^1^2 0^1, (a) fc^^T, 3t77>fA'-.A' 

>H;H 9®ffia*IU 9 a^Sffl^Snfcjftftl. 5 4 4 urn (m$£& 
£co£T<5) (01/- -!f3feLB 4 1 i*S®#Mftft*ft¥l£A 5 

0 2 U --T(D2^^H^^^{- c fc;{9S*^©^^^a)©2fg 

©M^I5:2co («Sttl/20 7 7 2 nm) ©2M^4f§ o - © 
2te&te, U>X5 0 5$lT2g@©^3tm5 0 3KAUU 
^TfeW2^i»ia0 1 Af«<7))i&&2co<D2fg, fipfc 
»*»l:J*l/4iOflttft4t l ) (SS(il/4©3 8 6 nm) £}f^4 

»4Lfc4«ttUIi:i/>X5 0 6*HT3ft|© 

8{£& (tt*ttl/8©l 9 3 nm) #R£T*. £©8 

ft 1 - 5 4 4 /zm) -»2fg& 7 7 2 nm) -+4f£& (jfcfi 3 8 6 

nm) ->8fl5» ($Sl9 3nm) ©*fcttftaC«l*tff ton*. 
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2mfe^<D^&&ff?#-mMyt¥ffi£k5 0 2\Z\$L iB 3 Os (LBO) 
2«tt*>& 4fefe^(D^m&fto#MKyt¥1fc&5 0 3 KlttL 
iBa Os (LBO) *SHi£, 4 f&»[^ S 8 fft&^^^SISfT^**!^ 
3fc3MS& 5 0 4CSSr 2 Be 2 B 2 O; (SBBO) JgH^fflf 3o 
d^T, L B Ofeil*ffiffl bfcS*»A> 6 2 M^C^fttli, 

m<Dtz.tb<DtiLftm&\zL Bom&<DWLmmm\z&&m£tJ5fe (Non-crit 

ical Phase Matching: N C P M) Sffiffi-TS. NCPMH 
^ H B a rtt0l*StI-iliSi:©rp1©Mfnt^5 TWalk-offj tfi 

5 0 2 £©rafc:» tP3tLB 4 (DAM It ft 

U>X£l£tt&;i£;^M£L^o CKD^(3, %7 rt- > n>Y)Vl 
9 &mifc-tZ>&yt7 T-1 ^-<D*:- (37g) H0li;U32 0 Mmg 

0 0 /zm^JgT #ft:7 7< A— ^IC 1 (Mgig^<£>{g^<£>0/h 

tei££#£££7^T#&&S^&SB2 0 A£^L, I©|8 (b) (Cfe 
V^T, 3t7 7-fA- • A>F;H 9 Otitic I 9 a ^ £ fcti $ flfc&fi 
1. 5 4 4 /xm©l/-f^LB4^tH L B O^Ucfc K)t£.K) ±IE 

©nc PMT^ijif $nxv^ i mmcDimmyt^feMi 507 tain, 

uuT©2^IHMl:<tD 2{g& (i£ft7 2 2 nm) 
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©I«Sr/2Mtt, #£B*«3frRttTttJt« («*.ttl/2»ft 
«) 5 0 8 ^IIUT, **«O*J^0>e^rfil3&«9 OflEIiFlEUfcttJfiT 
WHiStlS. uOl*tt2Mi(ifn-6tll/>X5 0 9 $ioT2 

A 5 1 OTft lg§©#iMm5 0 7TMI 
&2«R£, *«SnricMbfc»*jftt^6Siffl«[5B^|- < ko 3 ft 
& 1 5 nm) #*»%¥I*A 5 1 0 tLTttLBO^ 

I*tfflV^n*#, lg§O^i^m5 0 7 (LBO^) £tt 
I**«Jlft*NCPMTttj8SftS ( A 5 1 OTi^fc 

7-5 11 fC<£ D#g§£*lT, ^-f^D< 7 ^ • 5 5— 5 1 lTIIif$ 
nfc3«fttt, 5 5-MlTE»SftU>X5 1 3 Srilo T 3 & g CD 0 
— B a B 2 O 4 (BBO) l&A £ D ft «IMft&%¥HA 5 1 4 KAWT 
3 e £CT3fctt#2*»||tt«&fcj;i) 6{g& 5 7 nm) 

2Rtf3 7-M2*«T* r -f *n-f .$7-51 6 fcAttU 
»3fc¥*rA5 1 4T»6*lfc6«««bU>X5 1 5^iT^i/D< 7 
^^~ 51 6fcAI*U CJlT*©2ffiF*i:6«tti:ttR|(|||lc^ia 
$tlT4gg©BBO^UD^»m B B B 5 1 7 EAStf*. 
**»3t^«fi5 1 7T«, 6«»t2«»^5»»jS3i4 f :j : r) 8 
<§$ (tSl9 3nm) £f#3 0 C <D 8 fifftfi^c U— if ftL B 5 £ 
UTI^fcH^n^o fc:fe, 4gfcS0?|MMUg3fc¥teA5 1 7tlT ( BBO 
^(D^OtCCs LiBeO,o(CLBO) ttA&ffi H § Z. t fe njfg 
T&3 0 :©»«ftg2 0ATH, (til. 5 44/im) - 

2im (&S7 7 2 nm) - 3 ««[ (ftfi 5 1 5nm) - 6 (ftft 
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2 5 7 nm) -*8f&& (Ml9 3nm) (DM\Z&L-mm&&fft>nT^ 

^I©«mi5 1 7t:I^LTAIt$t§l/>X5 15,51 

«tDSR^oT^5fc«), 4©a<7)#^^7 , e^^^5 1 7tm 

V>. ^^t^O.fc'Sl:, 1/>X5 15, 5 1 2 *S«J><r<D^K^EB-r 
<b CI <h Kl «k 0 , MX-l£U>%5 1 5tbTy'J >HU*JH/>X'^^ffl 
H £#^«Ji££&D. 6fem<D¥-2±WM&&%\Zft O Ct^t 
3„ Z\<Dtztb. 4&m<D#mMX¥®iM i (BBO^ B B B ) 5 17T©2f 

fc*3, 2g:B©#MiJ&tt3MgJI5 1 0 £4&B<B#SUgft3MSII5 1 

7tora©»jatt0 8 (b) Knsnstxa-tsafc^ 4&m(D$mm 

m B H B 5 1 7 K6fl&fc£ 2<*ifc£tf«|!mKAI*"rSJ:'3K:, 6 

BRrM©@(Z)2M§lJ&3fc3Mgil,5 1 4, 5 17£I3itU 3©B©#m 
Ii^i5 1 4T3f&«W*S:2^SgHift%^^«J:t) 6 {Si&K^&L 
T, tlf H$ tl^i: ^ 2 fgt l: 4 g @ ©Ilir^^Bl 5 1 7 HA 

&t£i±Tk£<, :niao^^o<7^^7-5i i, 516$: 

ms (a) fttf (b) fc^Lfci&fi£g|gB2 0, 2 0A£OV> 
T^n^n&^^;l^fc*)(D8fgi£ ($I19 3nm) <£>¥i£ltti 2/ £ 
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^^©fcH^SST, fc?-^ . A°»7-2 0 kW, KJlxm Ins, 
XlOILH«100kH Zl XtW3W2j2WT*S. 
«-^^^;PSfcO©8f&fe©5|r^{ij^tt, g|8 (a) 2 0 

T«2 2 9mW, H 8 ( b ) 2 0 ATtt 3 8 . 3mWT* 

ofco foT, £ 1 2 8^**;H&^:hit&/t> H^S©^ai^7tt, 
^f^20TK29W, *M»«2 0ATJ44. 9Wi^D, fej 
n<£>ftfil££|S&2 0, 2 0 AT*oTt>I*glffl3titUTT»&ia 
&g l 9 3 nm0M^ftn:t*iTf-5. 

1. 5 4 4/zm) — 2{g& (8l7 7 2 nm) -*4{&& (iS3 8 6 n 
m) -6«ft M2 5 7 nm) - 8 ««[ (ftft 1 9 3 nm) ©JBfcft 
««r*CfbRrfiiT?»*. Ill, (ttftl. 5 4 4 /zm) - 

2 fgft ( jfcg 7 7 2 n m) — 3 ( jfcg 5 1 5 n m) — 4 fgj& (ftg 

3 8 6 n m) - 7 (iS2 2 1nm) - 8 teft (Sil9 3nm) 

©je^i&fix«i-r*ctt)?iieT*t), (in. 544^) 

-*2fefo (tS 7 7 2 nm) -3fc« (tl 5 1 5 nm) -4«& (ft 
g3 8 6 nm) -» 6 i£ft (IS 2 5 7 n m) - 7 <gft (ftg2 2 1 nm) 
-8«jft (tfcfi 1 9 3 nm) OiHiMifs - £ t«k o Tfe 8 f&ft 

F 2 U— tf (iSl5 7nm) tSffH- ©&g©S&ftft£$§: 
*fcfe©tM£&»0*j$fl£o*ftH?*. £©*^fctt, 0 1 (a) 

if l lH^^TMt5l^(DtI$l. 5 7 M 
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139 (a) 2&mm$imtktfam&5££Lt$:®.&&ib-&T 1 Ote 
iS^#*££j&*T££ifcg£ifcaB2 0 B£j*U I©i9 (b) 
T> %yy^n- • A>h*;H 9<&ffl#JSl 9 a^S>S*fcBS*lfc&S 1 . 
5 7 MmflDU— ifftLB 4©I*ttt, L B CUSS* 0 fc* 

S. £<0 2f8iSm» 1/>X6 0 3 S^l/TLB0«t0&^2O*«i^ 

Wm B H B 6 0 4£jt^Lfc4^&&tf2<£if£te, 94>7W(v 
10 ^7 • a ^— 6 0 5 \Zfafr\,*. ?U-i v 9 • ^ 5— 6 0 5 TJEWSn 
£:4f&i&«, a 7 — M 1 TRWSnU>X6 0 8 ^i^T3gl0S r 
zBezBzOr (SBBO) 9 fr*#0J&3fc3M86 6 0 9 £ A 

WIT, 2&ffiilft56£fcJ:D 8««K:XSlSft*. -2f, ^<^d< 
7^'$7-6 0 5 £ili®Lfc 2{g$ctel/>X6 0 6^5 7-M2S; 
15 «T^-f ^d-f - ^7-6 0 7lCA^b, 2MiJB3fc3Mg£l6 0 9T 
#e.nfc8Mt)W>X6 1 0 SgT^^n>f 7^ ■ 57-6 0 71: 
AttU m?*©2i»i8»»tl4iil:^SnT4ai©SB 
BOfaM*£Vtz%4mMyt¥1&&6 1 1 CAMl, ££T8fflfJft£2tt 
$Liifrt><DmmWLm£.lZ<kr) 1 0{g& (SSI 5 7 nm) i^f&ns. 
20 1 0ra$fcH*fl><OU--imLB 5 £ bTUffiSnS, sp-fe, 

^^2 0 BTlt 1 . 5 7 Mm) - 2 7 8 5 n 

m) -*4te& (&g 3 9 2 . 5 nm) -»8{g$ (tS1 9 6. 2 5 nm) 
— lOffcifc (&Sl5 7nm) ©«K»M»7&«fT;bn<5. 

dOXd^Jfcfe^T'b, ^^n>f'^ • $7-6 0 5, 6 0 7 £ffl 
25 ^fH4O©^I^^e 3 B 6 0 2, 6 0 4, 6 0 9, 6 1 1 £|f|-7fc 
tt±fcffieLTfcJ:l>. lit, ^JT"«2g|(D^Mfigi6 0 4 



WO 01/20651 



PCT/JPOO/06130 



43 

Mytm<DU>X6 0 6 , 6 0 8 £SiJ*<D5fcj&fcIBM^3;i ( i:^T# 

fe<*{c«. si (a) <Dm-®.&ftMu-*? 1 1 fc^^T^^t- zm* 
^Hn- • a>h;h 9(D&tiffii 9 a^uajsnfe&si. o 

9 9Mm(Dl/-^LB4 te, LBOl5 B UDf^ 

0 4 IT L B 0^ s B B i: D /j: §i 2 © W^f B 7 0 5lZ\mV. 

z\z\T(Dmmmm3i\zj:K> 3<%mm*k?z>tmz, 2<%&<D->m&^ 

M$7-M2§ity^D< 7 ^ - $7-70 StlAlft^, 



WO 01/20651 



PCT/JPOO/06130 



44 

U>X7 0 9SioTSBB O^S J: D 3 7 1 

U>X7 1 UlT^^O-f7^ - > 7-7 0 8 ^AS*b, y-i V □ 
^7^-57-7 0 8T|5l^lC^^$nfe3fgfeR^4^^«. SBB 

5i!4l:«kt)7M (figl5 7nm) (C^glStl^o 7 teJ&te&tt 
© U — IfftL B 5 £ LTI*aiSns. BP%> dO*ric#HT?tt, 

(til. 0 9 9|!m) -+2{g$t (SS5 4 9. 5 nm) — » 3 ffifffiSt (SE 
S3 6 6. 3 nm)-4M (SS2 7 4. 8 nm) -^7M (ftfil 
5 7nm) 0»gK:i£g£ifc$n*. 

Z\(Dmf&&\\Z&^T%. y^ZU^ v9 ' a^— 7 0 6, 7 0 8 £ffl 
^fl:4O©#«m7 0 2, 7 0 5, 7 1 0, 7 1 2 fcl^-ft 

7 1 2 T^$f ^$^#5fc^Ctt, 1/>X7 1 1 <hbTvU>H 

±IB<D^lffi<D^«lTtt, Ell (a) J;r)^5J;5l:m8l0n 
IS^T^i^ijiSrL- >7 h 1 8 - 1 ~ 1 8 - n ©ttlTJCO-^^^^ — -3CD^g^ 

' fi (m' te2J^±©Mf&) 0ft««*B&£ffl*U miOf^fSJZ 
y hi 8-1-1 8-n©{ii?7£n' IfOm' P<7)^;P--/^^^T, 
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Os) , EaSaitU^^A (Li 2 B 4 07) , KAB (K 2 AhB40 ? ) , 
GdYCOB (GdxY,-xCa 4 0 (BOa) 3 ) fc^JB^Tfe 

A- • A>H;H 9©ffl#«©iB«#£^**;|,§£fc>^Tfc2mmg 

MHitim si (a) o»^3S4SfcajAsn5i/-if 

7fe(Z)^fi^ 1 9 3 nm, 1 5 7 n rru Xte^tl&WO^^ £ L fc^M 

5tt*3fe3fcl LfcLTflBWfcl 6 2fcAS*-r*. iii^l 6 2 tt, lift 

±< if-) , IBP^O, l Jl/-l/>X > SiS^O (l/5 1 ^;i/7 , 7^> 
K) > &tf3>x>+ri/>X^£^j££n> flggg^ 1 6 2^£>t*fcti£ 
tlfc^^Tfc I L£1, TX^itKDUf^jH 6 3 <£>A°^- >ffi(7)X ij 
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6 3 tel^^X^-^ 1 6 4±i:ii$nt*o, v?- 

6 3 zmmisTzmytyt i mgM^i 6 s^itti^s 

iiLT(D^XA (wafer) 1 6 6 ±H^^M^(D|*|(DA 0 ^->(7)^/Jn^ 
5 Srfg^lVUw 1/5, 1/6 3?) TSit5 0 &J&3fc9* 

U m?tyt I L^I2 0 0 nmggPiT©^MTSSi^i:B 

ttli«:i«**fc«>fclS»JB»f3RS«fflbT'6><fc^. *XA 16 6 I:(i7 
10 * Hl/yXh«$nt*0, -)I/M6 6lt «^tJi¥H# (->U 
n>#) XteSOI (silicon on insulator) f©RMolit$^. 
tfXA 16 611, -^XAXf-y 1 6 7 ±fc«J$$ft, 16 6 

05 3^7cW3fefiSttffil&SP 1 6 9 i:<fcoTil$tll.^IAXf-y 1 

6 7tIiot^$tlS„ fit, SftKSMCfct, ^X/Uf-yl6 7 
15 cDX-^y -7°^IMCckoT^XA 1 6 6 (D&e&a?) £rTo BMig^ 

K2t UTI/^^J^t- ^ 16 4 ^UTl/f^ 16 3 S^fS^^UC 
^b, «?XA 1 6 6 ^XAX^-v 16 7 ^ b T^$Mrw^ Jg^ 
ifc<hbT^-r5£^5Xxy 7 • T> H • X3r-f >7j5£T\ ^xa 1 
6 6 ±®#y 3 «/ hmmzUT-ZJl 1 6 3 (7) A ^— XD&ifilR^ £ n§ . 
20 c^i^C^^jOl^II^SDtSt^^^ 6 HIT. 

%%f~?Z>%ki5\zmytytm 16 1 <D'Pf3i< (#l*J£&g^&gB2 
0&£) £ — *f £B5£bTt>&^. *5WlS^I16UIiT^ 

25 #t:@£LTt)S^. fib, *ytxmi 6 ii:||«sn*llft^iM 
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tzzx, m&<Dfc&mytmiz&tf%mytmM'Mx\$, mi u> co 
yt^mm^i 2\z&-oxM.feznz>^)vxmK>MLm%i%iif mmm 

1^()t77/H-15-l-l 5-m, 17-1-17-n) o T 

m^izm^^^i 7 ifr$M&<D/^)ixytzmmmmmx¥£M2 

■&Z>£o\zLxh£^ 0 je\z. y* b Ui?x hcDm&ftmzfcVx, y 

(D^mmm (m&m . &o^xa i 6 6<Dj&&jjfa\zmtz>/vixyt 
^mmmm^mw^mizmm^n^m^(Dn)ix^(Dmnytm^miEm 

Hint ^oM^^gBSffl^fcffic^gi^b, 

ip^> a i o ^^js-rsas^fcra— nn&tfvxyjiTm 1 1 

V>T» HI (a) ©i£g£g|g&2 0 £ 1 7 2 

Snxt^*. -75> 01 (a) ftfiSSJBU— if l 1 

*fto^i:i(teti, in6©WdJji*«»77-f;t- i 7 

SnXV^o »3t77^A'-l 7 3l£, HI (a) 
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yl6 4liIiiil68tI«koTX^, YJjH*1\Z&W} nJfgT, 
10 ^/MHfepJfg^^^$nTV^„ ^LT, ^X/Uf-^HT^Ii 
TSfglfrg&l 6 9, l^:7;i/X^->? 1 6 4 <Z)BB»jffi;|ft 1 6 8 <DWi 

mz^um^ 177 jc«toTffi9iwsnTVis. 
^77<^>h^ 1 8 1 tfjmn^nxi^o 

U^*;H 6 3±©77</>h7-^, RtftW3fc¥*l 6 5£iIL 
20 Tl2p7-^iFM±Ol?p7-^ (Xtt^IA16 6±©77'f^> 

m"f- (CCD) T£ftLT^(B&itrn£&ffiT**>(DT&?K v^z 
JH63077-f^>h^77<^>Ml8 1 e>^-X^<>f|-«i]& 

25 *y • 7^yX^(D77^/>Ml 8 Ht 0flA.fc£5 5 0 - 7 5 

0 nmmm<Dfe&m&ft'DG&%: (7'D-H;OH3t) S^XA16 6 
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^©ii77^>h7-^ii|||| f (CCD) ±\zmm 

^m^&i&m-f&o fe&^mu 1 7 9 />Mi8o £-&&-r 
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6 3±<DV— Wil/^^T^-v? 164 ^^frtetl^S^T- 

79) tm-m&nnytm mivmftyt^mwtmmnytm 

10 M&%tm LT&£^o 

& & t ^ -r ^ > h ^ x mm mm ^ £ u t« & o t v 
nffi<Dfcm<Dmytmw$:mm-rz>z.£tfx%z>o mytmmomm 



10 



15 



20 
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*at»*l«tttVi. BP'S, *5fiWtt*^5B*««^tT?7a:<, «J^^ 
^ffTMf^^lBH, El®, ft 1 9 9 9^9^100 

ttwitt®B*Bttifmmi i -2 5 s 1 3 i*®£T<z>n^i*ig« % 



25 
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5 $iJTt5. 



15 



20 
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W 2jc © $g 



5. ttfiliftao^^T-fn-iittSonBK:, ASE (Amplified Spon 
tanious Emission) **mWfcflStO»< fcftoy- h3R?ft35fcWtt5 
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m z ^ ^ <£> a* -f / ^ x sb # £ £ w -r £ ^ m ^ £ . 

20 U— tfftfS£g&£, 
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^^^^^xmm^ntcu-^^imm%^^m^xm 

9. taiBft&W&T£&$n£/S;U*ft©*gKj;, 2~5n sT&SCt 

sit ^©igH 8 \zmm<DmytmWo 
^i/-if^^^^^^^±$nfei/-if^^ii*i-r-57 , e^T'r A-ii 
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% 7 7 4 A*- £ , U£3t 7 7 -f t MfBe^lfflTt 7 7 >f A- <h 

12. ffiiBU-- tf««tt, MIB1/— tf^^su^sjs^-rsu-if^* 

w&£-tz>m&(Dmm i , 6, 7, i o, sr^i i o^-rnfr-mzm 
is mmztt®.^&%fti&mw.&m-?2>££*>\z. mm^tm^mtrnt^m^ 

ytmmffl(Dmmm'&zfflmT z>mmmw&~g.\zmz.2> z. £&&m£-?z> 
mmvmmi 2iztm<Dmyt : giW 0 
20 i4. mmyt7 t -i x;nft>A- \*-t° - K7 7 4 

mm^$> V , !MgiI«ffla>Ij|gft2: ITSI (9 8 0+ 1 0) nm© 

25 ^ • vu-tj >y&mm~?z>z\£&&m£-r2>mj&<D&mi~8. 
i o, rz* 1 i ©Mna>— ^SBmos^ga. 
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«i»T*«it6Cfct W i t5MoiB 1M1 
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21. mmmwmm\$. m^taKthi^^ytyT^^-mmm^m 
10 Mifiws*&&. 8 fgjesiw&x^ i o \^mm^<Dm\-%\z^^\,x^ti 

TZ> Z £&m&£-?Z>tfi-&<D&ffl 1~11. 20, RZS2 1 (Dffltlfr — 

■fz>m$i<Dmm i ~ i i > 20, &^2 i (Dftnfr-mzmnmyt^^o 
2 4 . i#^(d$gh i~ii, 20, rzs 2 i (DMn^-muw.(Dm^tB: 

2 5 . it^oiaH i~ii, 20, 2 1 (Dmnfr-mmMomyt^; 

25 mifE U— tfmWfr h (DmW-ytT'mmW, l WW £ nuiam 2 £ <D7 7 
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fl. 3t tc ft 6 * « * * * * 1* §R t 

©i«(Bffl>e7T-f^-ffl»«MB****' 4 '* ,BiB3l6,B *** t ' miem 
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2 8. ii^co$gH i ~ i i > 2 o . jkz$2 i <7)mnfr-mtzm.(nm%: : & 
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